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Our patient had 80% stenosis of the brachiocephalic artery and total occlusion of the left carotid and left subclavian
arteries. Ascending aorta to brachiocephalic artery bypass grafting was performed, with a 10 mm Dacron graft. The right
axillary artery was cannulated, and during construction of the distal anastomosis cerebral blood flow was from the right
axillary artery. We believe this technique may be beneficial in surgery on an artery in which cerebral blood flow depends
exclusively. (J Vasc Surg 2003;37:1332-3.)
The axillary artery was used as alternative inflow for
brain perfusion in a patient with atherosclerotic stenosis of
the brachiocephalic, left carotid, left subclavian, and coro-
nary arteries.
CASE REPORT
A 63-year-old man had chest pain at presentation. The patient
stated that in the past he had several attacks of transient visual loss.
At physical examination, blood pressure was 140/80 mm Hg in
the right arm and 80/50 mm Hg in the left arm. A bruit was
auscultated over the right carotid artery. Other physical findings
were within normal limits.
Carotid duplex ultrasound scanning revealed total occlusion
of the left common carotid artery. Digital subtraction angiography
revealed 80% stenosis of the brachiocephalic artery and total occlu-
sion of the left common carotid artery and left subclavian artery
(Fig 1). Coronary arteriography revealed 80% stenosis of the
proximal segment of left anterior descending artery and total
occlusion of the medial segment of the right coronary artery.
Operative procedure. A combined operative procedure was
used to treat the brachiocephalic and coronary artery stenoses. The
right upper brachial artery was exposed surgically and cannulated
with a 14F arterial cannula, which was then moved toward the
axillary artery and used for antegrade cerebral perfusion. A single
two-stage venous cannula was used for venous return.
The proximal end of a 10 mm Dacron graft was anastomosed
end-to-side to the ascending aorta with a side-biting clamp with-
out cardiopulmonary bypass. After completion of that anastomosis
cardiopulmonary bypass was initiated. A membrane oxygenator
(Hilite 2000; Medos Med, Stolberg, Germany) and 40 m arterial
filter (Sky Pharma Tech, Mississuaga, Ontario, Canada) were used
during extracorporeal circulation, with pump flow 40 to 50 mL/
kg/min. Arterial flow was through the right axillary artery (Fig 2).
We clamped the distal end of the brachiocephalic trunk so that
arterial flow from the right subclavian artery went directly to the
right carotid artery, with pump flow 8 to 10 mL/kg/min. The
distal end of the Dacron graft was anastomosed end-to-end to the
brachiocephalic artery just distal to the stenotic segment. During
construction of this anastomosis cerebral blood flow was from the
right axillary artery. After completion of the anastomosis we moved
the clamp from the brachiocephalic artery to the ascending aorta,
just proximal to where the proximal end of the Dacron graft was
anastomosed. With the aid of antegrade and retrograde cardiople-
gia, the heart was arrested, and ascending aorta to left anterior
descending artery and ascending aorta to right coronary artery
bypass grafts, using the right saphenous vein, were inserted.
DISCUSSION
Right axillary artery cannulation was first described by
Sabik et al.1 The recent medical literature includes many
cases in which cerebral blood flow was maintained with
axillary artery cannulation. But those cases involved either
open heart surgery, or aortic dissection or aneurysm. To the
best of our knowledge, antegrade cerebral perfusion with
right axillary artery cannulation during brachiocephalic ar-
tery surgery has not been reported before. Because the left
carotid and left subclavian arteries were totally occluded,
cerebral blood flow in our patient depended on right
common carotid flow. Thus any intervention in the bra-
chiocephalic artery would carry high risk. For this reason we
used right axillary artery perfusion.
We believe this technique may be beneficial in patients
undergoing surgery of a supra-aortic artery on which cere-
bral blood flow depends exclusively. Various methods of
cerebral protection can be used during aortic arch opera-
tions. Deep hypothermic circulatory arrest together with
retrograde cerebral perfusion is most commonly used, but
the technique has a limited safe period. Retrograde cerebral
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perfusion may eliminate the time limitation, but this is
controversial.
Retrograde cerebral perfusion may be beneficial when
dissecting emboli, but it does not adequately protect brain
tissue. Antegrade cerebral perfusion is a more physiologic
solution to the problem of brain protection. A single right
axillary artery cannula is sufficient for pump flow during
cardiopulmonary bypass surgery and for cerebral protection
during anastomosis of arch vessels.2 With this method there
is no concern regarding time limitations, which is of great
comfort to the surgeon.
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Fig 1. Digital subtraction angiogram of aortic arch vessels.
Fig 2. During construction of the ascending aorta to brachioc-
phalic artery anastomosis cerebral blood flow was from the right
axillary artery. Arrows indicate direction of blood flow. VR, Ve-
nous reservoir; RP, roller pump; MO, membrane oxygenator; AF,
arterial filter.
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